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1 . Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 



□ 



the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1(b)). 



With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 

was carried out on the basis of the sequence listing : 

| | contained in the international application in written form. 

filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 



□ 
□ 
□ 
□ 



□ 

□ 
□ 



the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 

Certain claims were found unsearchable (See Box I). 
Unity of invention is lacking (see Box II). 



4. With regard to the title, 

| X | the text is approved as submitted by the applicant. 

| | the text has been established by this Authority to read as follows: 



With regard to the abstract, 

[X] the text is approved as submitted by the applicant. 

I I the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
1 — 1 within one month from the date of mailing of this international search report, submit comments to this Authority. 

The figure of the drawings to be published with the abstract is Figure No. 5 

PH as suggested by the applicant. Q None of the figures. 

| | because the applicant failed to suggest a figure. 

| | because this figure better characterizes the invention. 
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abstract 
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the whole document 
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*P* document published prior to the international tiling date but 
later than the priority date claimed 


*T' later document published after the international filing dale 
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involve an inventive step when the document is taken alone 
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1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 5 sheets, including this cover sheet. 

S This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 3 sheets. 
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Form PCT/IPEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT. 



International application No. PCT/US01/1 2724 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 
Description, pages: 

1 -27 as originally filed 

Claims, No.: 

1-12 as received on 30/05/2002 with letter of 30/05/2002 

Drawings, sheets: 

1 /23-23Z23 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1(b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-12 

No: Claims 

Inventive step (IS) Yes: Claims 1-12 

No: Claims 

Industrial applicability (IA) Yes: Claims 1-12 

No: Claims 



2. Citations and explanations 
see separate sheet 
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Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 . The subject-matter of claim 1 is new and involves an inventive step, Article 
33(2)(3) PCT. 

1.1 Claim 1 refers to a method comprising the steps: 

a. determining a scheduled time of transmission for each packet; 

b. writing the scheduled time of transmission and the error checking code in 
each outgoing packet; 

c. releasing the outgoing packet at the physical interface when the clock of this 
interface is equal to the scheduled time of transmission. 

1 .2 Such a method is known from document D1 : US-A-5 394 395. 

1 .3 The problem to be solved by the present application may be regarded as 
providing a method of improving time precision in a network, without changing the 
transmission protocol. 

1 .4 This problem is solved by determining with the other clock the reception time for 
the packet at the other interface and storing this time in an auxiliary timestamp 
external to the packet, without changing the error checking code. A 
synchronization of the clocks is done with the scheduled time data in the packet 
and the associated auxiliary timestamp. 

2. This solution cannot be derived from the cited the prior art. 

2.1 Document D1 refers to a cell delay addition circuit. It does not refer to receiving of 
the cell or to the problem of synchronisation of two different network clocks. 

2.2 Document D2: US-A-5 859 835 refers to a traffic scheduling method for packet- 
switched networks. The method of D2 is suggesting putting a timestamp on the 
outgoing packets, that is calculated with the help of the system potential variable. 
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This helps providing end-to-end delay bounds. This method does neither suggest 
to wait for the time to send out the packet, nor the use of an auxiliary timestamp at 
receiving the packet on the other side. 

3. Independent claim 6, referring to an apparatus, has subject-matter corresponding 
to method claim 1 and is therefore also new and inventive. 

4. Claims 2 to 5 and 7 to 12 are dependent on claim 1 and 6 respectively and as 
such also meet the requirements of the PCT with respect to novelty and inventive 
step. 
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1 . A method for improving time precision in 



Docket No.: LA^898-104.PC 



a Network including a first clock and a 



second clock using a packejt based network time protocol that is transmitted and received in 



accordance with a data packet transmission protoco 



that also includes a erroKchecking code 



for use in detecting transmission errors in the received. data packets, comprising the steps of: 

each packet containing network timing 



determining a scheduled time of transmission when 



information is to be? released for transmission fron\ a respective first or second 

M "I 
physical interface to the network, . 

M I ! 

writing the scheduled time |of transmission and;the associated error checking code in each 

ii j | 

outgoing information packets, . j j 

releasing each outgoing information packet at the respective physical interface when the first 

. : * j I ! 

or second clock associated with that interface indicates that the current time is equal, 

; { * : ! |. * j : ! 

* within said predetermined precision, to tlie respective said scheduled time of 

- ; -i ' 1 I * 1 ■ I 

* transmission; i| j { j j 

using the respective other! clock to determine, within a predetermined precision, a time of 
reception when each released information packet is received at the other physical 
interface to said network; ! ! ; ! 

storing said time of reception in an auxiliary timestamp external to the information packet in 
a manner that is transparent to said transmission protocol without any updating of said 

: I I*'. 1 



error checking cocle; 



I 



associating each auxiliaryltime stamp with the respective) incoming information packet, 

usine the time of receptidn data in the auxiliary tiniestamps arid the scheduled time of 
■ ' : * ill ' 

transmission data; m the information packets to synchronize the first; clock to the 

;? . j ! ! 

second clock. j( j j j 

2. The method of claim 1 wherein said netwojrk time protocol is an exiting time 

* ; J i ■ t ' ! 

protocol, said transmission protocol is an existing transmission protocol, j 



Th e method of claim 2, wherein 



the arriving packets are <ient to a receive buffer aftjer the auxiliary timestamp has been stored. 
4 The method of claim 3 wherein no changes are rriade to physical la^er drivers or to 

? i i 1 • 

any of ISO rules for packet structure, at all network layers. j 



. i 
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The method of claim 4,- wherein 



at least one said physical layer is a host physical layer to a network boundary. 



.An apparatus for reducing the uncertainty 



m 



timing on a network comprising: 

an auxiliary receive timestamper for associating ah auxiliary timestamp to arriving packets 

■| ' i i | i . 

before sending the jackets to a receive buffer, wherein said auxiliary ; timestamp is in 



addition to any existing network protocol timestamp* and does not require the 

\ { I j . I * i * . . * 

recalculation of any! existing error checking code bjefore the packets are placed in said 

receive buffer; \\ j !• ■ !• * 



a transmit timestamper adapted to apply a future timestamp : for packets to be! transmitted at a 

:; ' i I i . i 

scheduled future time together with any assdciated error checking code, and 



the transmitted packets from a physical . * 



a network transmitter adapted to hold and release 

I . | ! 

interface according'to said future timestamps* j . ! 

7. The apparatus of cl^im 6 wherein: j j j 

the network is adapted to km according to ISO arid (TCP/IP rules, including packet structure 

J r i < ; ■ : 

rules including a ckc field; and ! ! ! ! 

'i • ! ! ; . . i. . 

a media access controller extender apparatus transparent in operation to existing hardware, 

; J j ! j ! 

said media access ^controller extender bemgiadapted- to supply said auxiliary and 

• | ! I ; ! ! 

future timestamps and utilize said auxiliary 'and future timestamps to; reduce timing 

, i ! ! ! : ' 

uncertainty on a network, 

8. . The apparatus of claim 6 wherein: 

i I i j i I 

said network is an ISO laypred network and follows the ISO rules for packets and networks; 

a :! . M =. ' ! 

and ; i i 

f I . j ! j. i 

said physical interface is aihost physical layer to fa boundary of the ISO layered network. 



i t 



The apparatus of claim 7 wherein: 



said receive and said transinit timestamps are transmit and receive times of packets at 



physical interfacesjand arq supplied afterjthje packet leaves the application layer, or is 



read : before the packet enters the application layer. ' j 

10. The apparatus of. claim 6, wherein j j. | 

; i j •'*.-'•- 

said auxiliary timestampers are transparent to an; existinglnetwork time protpcol. 

j - I ' ■ : j 

11. The method of claim 4, wherein the error check code is a CRC codei and a copy of the 

:( ! i !. i 

CRC code of a particular; data packet is included in the associated auxiliary ; timestamp. 
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12. The apparatus of claim 7, wherein said media access 'controller extender copies the 



i i 



contents of the CRC field into the associated auxiliary receive timestamp. 
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